Chemiluminescent detection systems of horseradish peroxidase employing nucleophilic acylation catalysts.
The light output of the peroxidase-catalyzed luminol chemiluminescent oxidation reaction can be greatly increased by incorporating different enhancers. Such an increase is attributed to the preferential oxidation of the enhancer by peroxidase intermediates and the rapid formation of enhancer radicals that, in turn, quickly oxidize luminol to its radical anion. These enhancers, which include substituted phenols, substituted boronic acids, indophenols, and N-alkyl phenothiazines, behave as electron transfer mediators. A further, very significant increase in light output was also observed by the addition of nucleophilic acylation catalyst to the enhancer/luminol/oxidant substrate. The effect of the new component is general and applicable to many of the known enhancers but is much more remarkable in association with phenothiazine enhancers (up to 10-fold light output). The addition of a nucleophilic acylation catalyst to these substrates lowered the limit of detection for horseradish peroxidase from 50 to 8 amol. Similar improvements were observed in "sandwich" enzyme-linked immunosorbent assays and Western blot assays.